THE MALE GENITALIA OF BLATTARIA.
II1. BLABERIDAE: ZETOBORINAE.

By Louis M. Rorn
Pioneering Research Laboratory
U. S. Army Natick Laboratories

Natick, Massachusetts 01760

In this paper I shall illustrate and characterize the male genitalia
of 9 genera of blaberids which belong in the subfamily Zetoborinae.
These genera are Capucina Saussure, Lanxoblatta Hebard, Phortioeca
Saussure, Phortioecoides Rehn, Schistopeltis Rehn, Schizopilia Bur-
meister, Tribonium Saussure, Zetobora Burmeister, and Zetoborella
Hebard. Princis (1960) includes Tribonoidea Shelford in this sub-
family but I have been unable to obtain a male of the one species in
this genus.

The male genitalia of most species of Blaberidae are characterized
by the presence of three phallomeres: a median sclerite, a sclerite on
the left, and a retractable hook on the right side. This led McKittrick
(1964, p. 72) to conclude that ““The male genitalia are extraordi-
narily uniform throughout the Blaberidae.” She also stated (1964,
p. 35) that ““T'he male genitalia differ slightly in hook shape and
the configuration of the posterior tip of the median sclerite within
the Blaberidae, but otherwise show little variation within that group,”
and on p. 110 “The great uniformity of blaberid male genitalia pre-
cludes drawing many conclusions regarding subfamily relationships,
except in the case of the Blaberinae and Panesthiinae.” ‘“The great
uniformity” of the male genitalia of Blaberidae is generally true only
for the usual presence of three distinct phallomeres; in certain genera
one or more of the phallomeres may be greatly reduced and even
absent (e.g. R2 in Panchlora). However, the shapes of the phallo-
meres, especially the retractable hook (Rz2), prepuce, and L2d are
often so distinctive that they may show subfamily, tribal, generic,
species Group characteristics, and in some genera may be used for
specific determination (Roth and Gurney, 1969; Roth, 1969, 1970).

MATERIALS AND METHODS

‘The technique for preparing the genitalia has been described in pre-
vious papers (Roth, 1969, 1970). The source of each of the specimens
llustrated is given, using the following abbreviations: (ANSP) =
Academy of Natural Sciences, Philadelphia; (BMINH) = British
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Museum (Natural History), London; (CUZM) = Copenhagen
University, Zoological Museum, Denmark; (MCZ) = Museum of
Comparative Zoology, Harvard University; (N) = Natick culture,
U. S. Army Natick Labs., Massachusetts; (USNM) = United
States National Museum, Washington, D.C.

Geographical collection data, and the names of specialists who iden-
tified the specimens, if known, follow these abbreviations. The num-
ber preceding the abbreviations refers to the number assigned the
specimen and its corresponding genitalia (on a slide) which are de-
posited in the museums indicated.

REesurts anp DiscussioN

The basic features of the 3 phallomeres of the male genitalia of
Zetoborinae are as follows: R2 (hooked right phallomere) is well
developed and usually has a subapical incision (Fig. 32). The pre-
putial membrane has a heavily sclerotized area (L.2d) which extends
dorsally or dorsolaterally to the right of Lavm (Fig. 28); Lad is
flattened in the preparations and it should be remembered that it
usually extends dorsally. L1 is very well developed and various areas
are darkly sclerotized (Fig. 30).

Based on the degree of development of L2d and shape of Lavm,
the Zetoborinae may be divided into 3 Tribes as follows:

1. Zetoborini (Zetobora and Phortioecoides, Figs. 1-5, 22-39).
L2d is least developed in this tribe and is a thin sclerotization of the
preputial membrane which extends dorsally (Figs. 22, 25, 27, 28,
31, 34, 37). The subapical incision of R2 is clearly defined (Figs.
23, 29, 32, 35, 38). L1 is very similar in all the species in this
tribe (Figs. 24, 26, 30, 33, 36, 39).

Hebard (1921, p. 245) stated that “The differences shown by the
forms 1ecognized by us as Tribonidium [= Zetobora) monasticum,
transversum, and amplum, may indicate full specific distinction, geo-
graphic racial differentiation or, indeed, mere individual variation in
a single exceptionally plastic species.” The male genitalia of the
above 3 species (Figs. 22-26, 28-36) are so similar that they are of
little help in distinguishing the various species of Zetobora.

Rehn (193%7) placed Phortioecoides in the Panchlorinae. Princis
(1961) followed Rehn and placed it in the Panchloridae. Princis’
Panchloridae is based principally on the shape of the subgenital plate
in the male. However, the subgenital plate of the type male of
Phortioecoides guarani Rehn (the only species of the genus) is not
at all like that of Panchlora. Also the genitalia of Panchlora are
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Figs. 1-5. 1. (105 ANSP). Zetobora signaticollis Burm. Curityba, Brazil
(det. Hebard). 2. (6 BMNH). Zetobora iransversa (Brunner). Rio de
Janeiro, Brazil. 3. (106 ANSP). Zetobora ampla (Hebard). Paratype.
Montagnes Des Orgues, Prov. de Rio Janeiro, near Tijuca, Brazil. 4.
(7 BMNH). Zetobora monastica Sauss. 5. (113 ANSP). Phortioecoides
guarani Rehn. Paratype. Horqueta, Paraguay — 40 Km east of Rio (57°W,
23°N). (scale —= 5 mm.)
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Figs. 6-9. 6. (5 ANSP). Lanxoblaita lata (Shelford). Muzo, Boyaci,
Colombia (det. Hebard). 7. (4 ANSP). Lanxoblatta frater Hebard.
Paratype. Antioquia, Colombia. 8. (2 ANSP). Lanxoblatta emarginata
(Burm.). La Foresti¢re, Haut Maroni, French Guiana (det. Hebard). 9.
(97 ANSP). Schizophilia fissicolis (Serv.). La Forestiére, Haut Maroni,
French Guiana. (det. Hebard). (scale = 5 mm.)
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Figs. 10-13. 10. (N). Capucina patula (Walker). Costa Rica (det.
Gurney). 11. (102 ANSP). Zctoborella gemmicula Hebard. Topotype. St.
Jean du Maroni, French Guiana. 12. (N.) Phortioeca phoraspoides
(Walker). Panama. (det. Gurney). 13. (98 ANSP). Phortiocca peruana
Sauss. Marcapata, Peru. (scale == 5 mm.)
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Figs. 14-17. 14. (101 ANSP). Phortioeca nimbata (Burm.). St. Jean
du Maroni, French Guiana. 15. (100 ANSP). Phortioeca apolinari Hebard.
Paratype. Villavicencio, Colombia. 16. (2 CUZM). Phort'oeca werrucosa
(Sauss.). Riacho del Pra. (det. Princis). 17. (5 BMNH). Ploriioeca
maximiliani (Sauss.). Cahabon, Vera Paz, Mexico. (scale = 5 mm.)
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Figs. 18-21. 18. (104 ANSP). Tribonium conspersum (Guérin). Nova
Teutonia, Brazil. 19. (103 ANSP). Tribonium colombicum Hebard. Para-
type. “New Grenada” (= Colombia). 20. (73 MCZ). Tribonium sp.
Brazil. 21. (115 ANSP). Schistopeltis peculiaris Rehn, Holotype 5244.
Porto Velho, Rio Madeira, Brazil. (scale — 5 mm.)
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greatly reduced and poorly developed or sclerotized. Most Panchlora
lack an Lad and Rz, and L1 is usually represented by a weakly
sclerotized cleft.

In erecting the genus Phortioecoides, Rehn (1937, p. 234) stated
that it is “Related to Phortiveca Saussure, Capucinella Hebard, and
Capucina Saussure, showing certain features of agreement with each,
but differing from each one by combinaticns of characters.” The
genitalia of Capucinella (1.2d and R2) show none of the typical
characters of Zetoborinae; the genus probably belongs in the Epi-
lamprinae. The shape of Lad of Phortioecoides (Fig. 37) more
closely approaches that of Zetobora (Figs. 22, 27, 28) and I place
Phortioecoides closer to this genus than to Capucina.

2. Phortioecini (Capucina, Lanxoblatta, Phortioeca, Schizopilia,
and Zetoborella, Figs. 6-17, 40-98). L2d (Figs. 40, 43, 45, 48, 50,
51, 54, 57, 60-62, 63, 66-70, 72, 75, 78, 81, 84) is considerably
more developed and robust than in the Zetoborini, and reaches its
greatest development in certain species of Phortioeca (Figs. 87, 9o,
03, 96-98). R2 has a well defined subapical incision (Figs. 41, 44,
46, 52, 55, 38, 64, 71) except for several species of Phortioeca
(Figs. 73, 76, 79, 82, 8s).

Hebard (1921, p. 210) compared Zetoborella with Zetobora spp.
The genitalia of Zetoborella (Figs. 40, 41) are closer to other mem-
bers of the Phortioecini (e.g. Figs. 43-46) than to Zetobora.

Capucina patula (Fig. 10) was placed in the Panchlorinae by
McKittrick (1964) and in the Laxtinae by Princis (1960). The
Laxtinae of Princis is not recognized by McKittrick and she has
assigned several of the genera in this grouping to other subfamilies.
Princis (personal communcation) regards his subfamily Laxtinae
“. .. as provisional. Further study will probably show that it is not
at all a homogeneous group and must be sooner or later split up.”
McKittrick used proventricular and female genitalic characters In
placing Capucina in the Panchlorinae. However many of the char-
acter differences she used in comparing ovipositors and proventriculi
seem to be very subtle, and I believe the male genitalia offer char-
acters which show more clear cut relationships in the Blaberidae
than do the proventriculus or ovipositor. Miller (1969) found that
the morphological diversity of the proventriculus in 9 subfamilies of
Blaberidae . . . often defied the most dedicated efforts to group
them into subfamilies.” The male genitalia of Capucina are so
similar basically to those of other members of the Phortioecini that
I do not hesitate to assign this genus to the Zetoborinae.
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Figs. 22-33. 22-24. (179 USNM). Zetobora signaticollis. Santo Amaro,
Sdo Paulo, Brazil. (det. Gurney). 25-26. (180 USNM). Z. signaticollis.
Santo Amaro, Sio Paulo, Brazil. 27. (181 USNM), Zetobora sp. Serra
Caraca, M. G. Brazil. 28-30. (6 BMNH), Zetobora transversa. (from adult
shown in Fig. 2). 31-33. (7 BMNH). Zetobora monastica. (from adult
shown in Fig. 4). L1 = first sclerite of left phallomere; C = cleft of L1;
L2vm = median sclerite (L2 ventromedial); L2d — dorsal sclerite of L2;
R2 = hooked sclerite of right phallomere; SI = subapical incision of R2.
(scale = 0.2 mm.)



Figs. 34-44. 34-36. (106 ANSP). Zctobora ampla. (from adult shown
in Fig. 3; Fig. 34 is a ventral view). 37-39. (113 ANSP). Phortioccoides
guarani. (from adult shown in Fig. 5). 40-42. (102 ANSP). Zetoborella
gemmicula. (from adult shown in Fig. 11). 43-44. (97 ANSP). Schizo-
pilia fissicollis. (from adult shown in Fig. 9). (scale = 0.2 mm.)
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Figs. 45-53. 45-49.

Antioquia, Colombia.
50.

(1 ANSP). Lanxoblatta lata. Muzo, Boyacd, Colombia. 51-53.
Lanxoblatta emarginata.

Lanxoblatta frater.
48-49.

45-47. (3 ANSP).
(4 ANSP). (from adult shown in Fig. 7).

Paratype.

(N).

From laboratory colony originating in Flores,
Manaus, Amazonas, Brazil. (scale = 0.2 mm.)
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Figs. 54-62. Lanxoblatta emarginata. 54-56. (2 ANSP). (from adult
shown in Fig. 8). 57-59. (9 MCZ). Ecuador. 60. (10 MCZ). Probably
Brazil. 61. (6 ANSP). St. John du Maroni, French Guiana. 62. (7 ANSP).
Antioquia, Colombia. (scale = 0.2 mm.)

-
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Figs. 63-71. Capucina patula.
nating in Costa Rica.

(N).

(all to scale shown in Fig. 71).

From a laboratory culture origi-
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Figs. 72-80. 72-77. Phortioeca nimbata. 72-74. (101 ANSP). (from
adult shown in Fig. 14). 75-77. (107 ANSP). La Foresti¢re, Haut Maroni,
FrencH Guiana. 78-80. (5 BMNH). Phortioeca maximiliani. (from adult
showsri in Fig. 17). (scale == 0.2 mm.)
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Figs. 81-89. 81-83. (100 ANSP). Phortioeca apolinari. (from adult
shown in Fig. 15). 84-86. (2 CUZM). Phortioeca werrucosa. (from adult
shown in Fig. 16). 87-89. (98 ANSP). Phortioeca peruana. (from adult
shown in Fig. 13). L = lacuna in sclerotized basal area of L2d. (scale =
0.2 mm.)
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Figs. 90-98. Phortiocca phoraspoides (Walker). 90-92. (99 ANSP).
Muzo, Colombia (det. Hebard). 93-98. (N). Laboratory culture originating
from Panama. F = fringe around preputial membrane. (scale = 0.2 mm.)
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In Phortioeca peruana (Fig. 87) and P. phoraspoides (Fig. 98),
the sclerotization of the preputial membrane, which forms the base
of L2d, may be incomplete leaving a lacuna or window. However,
it is clear that this character is variable (Figs. 90, 93, 96-98) and
cannot be used for specific determination. In P. phoraspoides the
rounded margin of the preputial membrane which surrounds the
sclerotized base of L2d has more or less uniformly spaced indentations
(Fig. 93) which are absent in other species of Phortioeca examined.

Based on the shape of Rz, Phorticeca nimbata, maximiliani,
apolinari, and verrucosa can be grouped together. In these species
the curved hook portion of R2 is relatively narrow and its subapical
incision is poorly developed or absent (Figs. 73, 76, 79, 82, 85).
Phortioeca peruana and P. phoraspoides both have stouter and more
robust R2’s and the subapical incisions (Figs. 88, 94) are distinct.

Rehn (1932) stated that the genera Zetobora, Lanxoblatta, Zeto-
borella, and Schizopilia “. . . are clearly derivatives of a single
phylum,” whereas Schistopeltis and Tribonium “. . . typifies a dis-
tinct and clearly marked phylogenetic series.” In general the male
genitalia tend to support Rehn’s hypothesis. However, I have sep-
arated Zetobora from the other 3 genera of his grouping because
of the relatively poorly developed L2d.

3. Triboniini (Tribonium and Schistopeltis, Figs. 18-21, 99-113).
In this tribe, L2vm has a well developed posterior arm or extension
(Fig. 105) which extends dorsally (laterally in the photographs
because of flattening) and L2d extends upward and curves towards
this outgrowth (Figs. 99, 102, 105, 108, 111). The subapical in-
cision of R2 is clearly defined and occurs at about the middle of the
hook (Figs. 100, 103, 106, 109, 112).

SUuMMARY

Based on the shape of L2vm and L2d of the male genitalia, 9
genera of Zetoborinae are divided into 3 tribes as follows:

1. Zetoborini (Zetobora and Phortioecoides).

2. Phortioecini (Capucina, Lanxoblatta, Phortioeca, Schizopilia,
and Zetoborella).

3. Triboniini (Tribonium and Schistopeltis).
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Figs. 99-107. 99-101. (103 ANSP). Tribonium colombicum. (from
adult shown in Fig. 19). 102-104. (104 ANSP). Tribonium conspersum
(from adult shown in Fig. 18). 105-107. (1 CUZM). Tribonium sp. E =
dorsal extension of L2vm. (scale = 0.2 mm.)
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Figs. 108-113. 108-110. Tribonium sp. 108. (73 MCZ). (from adult

shown in Fig. 20). 109-110. (31 MCZ). 111-113. (115 ANSP). Schisto-

peltis peculiaris. (from adult shown in Fig. 21). (scale = 0.2 mm.)
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